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6718) 

(74) [Attorneys) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Objective] Easily it tries to be able to connect with single mod 
e fiber and LD switch or other optical element, inaddition also 
large scale matrix switch makes production possible, 

[Constitution] Optical circuit device is formed from substrate l 
and LD switch 2, in substrate 1 theoptical input-output 
waveguide 3 and light which are connected to single mode fiber 
directionis converted mirror 6 which is formed to switch 2 side. 
Light from 7 and this lens 7 which bundle do light frorrthe 
mirror 6, to LD switch 2 direction is converted is formed from 
memirror8 which to inside LD switch 2. plural it mounts LD 
switch 2 on substrate 1 , connects with optical link waveguide 4. 
Supplying light beam spot of large diameter to optical input- 
output waveguide 3, because it canintroduce light beam spot of 
specified small diameter into LD switch 2, be able to connectthe 
single mode fiber easily, in addition production of large scale 
optical matrix switchbecomes possible. 



[Claim(s)] 
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[Qaim 1 ] With optical circuit device which is connected to op 
tical transmission line, 

It constitutes from substrate where optical element and this opti 
cal element aremounted, 

In aforementioned substrate , light of waveguide and this wavegu 
ide whichare connected to optical transmission line direction to 
optical element side total reflection aspectwhich it can convert 
providing, 

Optical circuit device which light from lens surface and this lens 
surface which convergingcan do light from total reflection 
aspect of aforementioned substrate, tothe aforementioned 
optical element direction is converted provided total 
reflectionaspect which to inside optical element and densely 
makes feature. 

[Qaim2] Optical element was designated as semiconductor opt 
ical switch, this semiconductor optical switch plural 
wasmounted on substrate, in substrate, optical input-output 
waveguide which isconnected to optical transmission line and 
optical link waveguide which connects semiconductor optical 
switch wereformed optical circuit device which is stated in 
Qaim 1 which densely is madefeature. 

[Claim3] On optical element, film carrier which supplies contr 
ol signal was mounted to the optical element optical circuit 
device which is stated in Qaim 1 or 2 which densely is 
madefeature. 



[000 1 ] 



[0 0 0 2] 

3ftx-f #»S, ft«UiS4i?jfcls]BMfl£ 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invention, it is some 
thing regarding optical circuit device which isconnected to 
optical transmission line in optical switching system and 
optical computing system 

[0002] 

[Prior Art] In optical transmission line of this kind, There is no 
t a mode scattering like multi mode fiber completely, quite takes 
the transmission band widely it is possible densely, possible 
single mode fiber of long distance transmissionis mainly used, 
but single mode fiber because core diameter quite is small, the 
light source , optical isolator , multiplexer and optical switch , 
in connection with theoptical circuit device which such as 
dividing filter optical circuit net and photodetector forms, 
needsquite high-level constructioa In connection of optical 
fiber, permanent splicing (Such as sleeve method *V groove 
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method * melt bonding method ) or there is a thing with 
thecormector of detachable, but in connection with optical 
fiber and optical circuit device,the bundle doing beam, because it 
is necessary to introduce intothe inside, in connecting end of 
optical fiber it forms taper coupler of taperwith specified taper 
angle, attaches lens of hemisphere to this taper end equally, 
inserting into opening optical circuit device, it is fixed 

[0003] 

[Problems to be Solved by the Invention] But, as for beam spot 
size in semiconductor optical element like for example laser 
diode * optical matrix switch,because with 1 m or less , core 
diameter of single mode fiber (Generally 10 m) with by 
comparison,the beam spot size is very small, positional 
deviation permissible value at time of optical coupling of 
thesphere lens of taper coupler end to be small ( pick-up lance is 
harsh. ) , modulizationwasdiflficultattimeof modulizatioa 
Furthermore, there was a problem which from difficulty etc of 
connectionof optical fiber, on substrate mounts optical 
element an aforementioned way inthe compact and is not 
possible densely. 

[0004] As for this invention, in order that problem an aforeme 
ntioned wayis cancelled being something which it is possible, it is 
to offer theoptical circuit device which as for object, 
connection with single mode fiber and optical 
wa vegui defurthermore can become easy produce large scale 
optical matrix switch dependingupon enlargement conversion 
of beam spot size of optical input-output part ofthe optical 
element. 

[0005] 

[Means to Solve the Problems] This invention in order to achie 
ve aforementioned objective, made thenext kind of constitutioa 
Is connected to namely, optical transmission line optical circuit 
device which, optical element, It constitutes from substrate 
where this optical element is mounted, in theaforementioned 
substrate , light of waveguide and this waveguide which 
arecormected to optical transmission line to optical element 
side, it provides total reflection aspectwhich direction it can 
convert light from lens surface and this lens surfacewhich 
converging can do light from total reflection aspect of 
theaforementioned substrate, to aforementioned optical 
element direction isconverted it provides total reflection aspect 
which to inside optical element, optical element makes laser 
diode * optical matrix switch or other semiconductor optical 
switch, plural mounts this semiconductor optical switchon 
substrate, in substrate, forms optical input-output waveguide 
which is connectedto optical transmission line and optical link 
waveguide which connects semiconductor optical switch, forms 
opticalmatrix switch. In addition, film carrier which supplies 
control signal to optical element ismounted on optical element. 
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[0006] 

[Work or Operations of the Invention] As description above it 
is a method because, Process connecting end of single mode 
fiber in taper a conventional way, it to be, Through connector 
to waveguide of substrate, connects densely to do, In addition as 
for light of waveguide of this substrate total reflection surface of 
substrate, With lens surface * total reflection aspect of optical 
element, bundle being done in beamdiameterwhich is necessary 
for optical element, as it is introduced into optical element, 
large it can make beam spot size in input-output part of optical 
element to 1 0 m extent, beable to introduce beam spot of 
specified small diameter in optical element , connection 
withthe single mode fiber becomes easy, modulization becomes 
easy in addition dependingupon relief of positional deviation 
permissible value. In addition, because optical input-output 
waveguide * optical link waveguide where beam spot size is large 
to the substrate can be formed, connection with optical 
element and optical waveguide systernbecomes easy, 
semiconductor optical switch on substrate is mounted in high 
density denselyto be possible, because high density metallization 
is possible furthermore with thefilm carrier , production of large 
scale optical matrix switch becomes possible. 

[0007] 

[Working Example(s)] You explain below, on basis of one Wor 
king Example which illustrates thisinvention This, applying 
this invention to optical matrix switch, with example 
whichforms large scale optical matrix switch, in Figure 1 shows 
exploded oblique diagram in thesectional view and Figure 2. 
This optical matrix switch constitutes, as shown in Figure 1 
and Figure 2, with equipment which is arranged on transmission 
path middle where communicationof both directions is possible, 
plurality mounting laser diode * optical matrix switch (Below , 
LD switch you call) 2 as optical element on substrate 1 which 
consists of quartz glass,through optical connector 5, connects 
multiple single mode fiber F to transmission direction both ends 
ofthe substrate 1. 

[0008] In transmission direction both ends of substrate 1 , optic 
al input-output waveguide 3 which isextended is formed from 
edge surface to viewer-proximal of LD switch 2. This optical 
input-output waveguide 3 in same way as core * cladding of 
fiber F,constitutes from quartz glass where index of refraction is 
barely larger than the substrate main body, multiple fiber F 
connection possibly arranges respectively. And, slot 9 which 
inclines to LD switch side edge of this optical input-output 
waveguide 3 withthe 45 0 is formed, edge surface of this slot 9 
is designated as the45 0 mirror. This mirror 6, with inclined 
plane of optical input-output waveguide 3, it administers 
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theantireflective film 6a to aspect to lens 7, optical input- 
output waveguide 3 or light fromtheLD switch 2 total 
reflection does, direction try to be able to convert in the right 
angle. 

[0009] Arranging LD optical switch element of unit into matrix 
on semiconductor substrate, beingsomething which is 
constituted, light which incidence is done theanplifying it does 
LD switch 2, or straight advancing * stop * coursemodifies and 
with semiconductor which can select course of light, inthe 
specified site on substrate 1 it locks with adhesive. In 
protruding part 2A in transmission direction end of this LD 
switch 2, lens 7 andthe mirror 8 are provided in position where 
it opposes to lightfromaforementioned mirror 6. lens 7, in 
order in back surface of substrate of optical element in the 
protruding part 2A, to oppose to light of mirror 8, it forms 
convex, inaddition, light collection doing vis-a-vis light from 
mirror 6, in orderfor beam of specified diameter to be formed, it 
arranges, mirror 8 direction converting light which passed by 
lens 7 tothe right angle, tries to be able to connect to optical 
input-output part oftheLD switch 2. Inaddition, antireflective 
film 7a is administered to also this lens 7. 

[0010] Furthermore, optical link waveguide 4 which connects L 
D switch 2 of pluralrespectively is provided in center of 
substrate 1 . This link waveguide 4 in same way as optical input- 
output waveguide 3 constitutes fromthequartz glass where index 
of refraction is large in comparison with substrate 1 
providesthe mirror 6 which is similar to optical input-output 
waveguide 3 in both ends. 

[001 1] It does electricity supply of control signal to LD switch 
2, with film carrier 10 which ismounted on LD switch 2. In 
film carrier 10 , metallization 1 1 which supplies electricity 
control signal for high speed switch isprovided to each LD 
switch 2. In addition, contact point of film carrier 10 and 
electrode of LD switch 2 itconnects to electrical with solder 
burrp (protuberance) 12. 

[0012] like above at time of constituting, passing by inside opti 
cal input-output waveguide 3, direction it converts light from 
single mode fiber F with mirror 6 ,the converging being done by 
lens 7 , it is introduced into protruding part 2Aofthe LD switch 
2. Inside LD switch 2, With mirror 8 direction is converted 
optical input signal which, As inside matrix of optical element 
switch it is controlled by thecontrol signal from film carrier 1 0, 
amplifying , stop and course is modified anddi recti on it 
converts light which was led, with mirror 8, itconnects with 
optical link waveguide 4 furthermore with lens 7 and mirror 6 , 
passing by operation which is similar to earlier description, 
furthermore entering other LD switch 2, it is forwarded to 
specified optical fiber F. 
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[0013] Light beam spot size which is introduced into LD switch 
2, bundle it is possiblein 1 m extent with lens 7, and mirror 8 
it expands light beam spot size whichin addition is outputted to 
to 1 0 m, it is possible densely. Therefore, connecting end of 
single mode fiber F without processing in taper aconventional 
way, through optical connector 5 to optical input-output 
waveguide 3 of substrate 1 ,connects densely to be possible, 
connection and modulization with the single mode fiber can be 
made easy. In addition, because optical input-output waveguide 
3 * optical link waveguide 4 where beam spot size is large to the 
substrate 1 can be formed, from fact that connection with 
optical element andoptical waveguide system becomes easy, LD 
switch 2 on substrate 1 is mounted in thehigh density densely to 
be possible, because high density metallization is 
possi blefurthermore with film carrier 10 , high performance 
large scale optical matrix switch can be producedthe 
reproducibility * yield rate well easily. 

[0014] Furthermore, you explained above concerning large seal 
e optical matrix switchwhich uses LD switch, but optical isolator 
and rmltiplexer , it can apply the this invention to also other 
optical circuit device which such as dividing filter optical circuit 
netand photodetector form 

[0015] 

[Effects of the Invention] Aforementioned sort, As for this inv 
ention, optical circuit device optical element, It constitutes 
from substrate where this optical element is mounted, In 
substrate , Is connected to optical transmission line waveguide 
which, Light to optical element side total reflection aspect 
which direction it can convert toprovide, In aforementioned 
optical element , bundle it can do light from total reflection 
aspect of substrate lens surfacewhich, In order light from this 
lens surface inside optical element to provide total 
reflectionaspect which direction it can convert, it constituted 
for sake of, Process connecting end of single mode fiber in 
taper a conventional way, it to be, Through connector to 
waveguide of substrate, connects densely to do, In addition as 
for light of waveguide of this substrate total reflection surface of 
substrate, With lens surface * total reflection aspect of optical 
element, bundle doing in beam diameter whichis necessary for 
optical element, be able to introduce, as it can make thebeam 
spot size in input-output part of optical circuit device large, in 
optical element be able tointroduce beam spot of small 
diameter from this, connection with single mode fiberbecomes 
easy, modulization becomes easy in addition depending upon 
therelief of positional deviation permissible value. In addition, 
because optical input-output waveguide * optical link waveguide 
where beam spot size is large to the substrate can be formed, LD 
switch on substrate is mounted in high densitydensely to be 
possible, because high density metallization is possible 
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furthermore withthe film carrier , high performance large scale 
optical matrix switch can be produced reproducibility * yield 
rate welleasily. 



[B2] m 1 v>ftMmmx*&% 0 
1 m 



2 LDX^f7f 

3 *Au*»aM& 

5 

6, 8 55- 
7 U>X 



9 
1 0 



7<< )U 



[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a sectional view which shows Working Example 
which applies this invention tothe large scale optical matrix 
switch 

[Figure 2] It is a exploded oblique diagram of Figure 1 . 
[Explanation of Reference Signs in Drawings] 
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